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Spin Waves in Ferromagnetice and 8/053/60/071/004,/001 /004
Antiferromagnetics 1 B004 /0056

properties of ferromagnetics and antiferromagneticy. 1) Spin waves in
ferromagnetics. Definition of the microscopie theory of apin waves.

2) The Phenomenological theory of spin waves. (The spin wave is defined
as an oscillation of the magnetic moment of the ferromagnetic), 3) Deri-
vation of the quantum theory of spin waves by procweding from the pheno-
menological Hamiltanian of the ferromagnetic. 4) The high-frequency
properties of ferromagnetics and ferromagnetic resonance. Here,; the
natural oscillations of the magnetic moment are investigated in fintte
samples, whose dimensions are considerably smaller than the danping
length. This condition does not apply to massive farromagnetic metals
because of the skin effect, and therefore 5) deals with surface inm-
pedance. 6) Coupled magnetic and elastic waves and ferroacoustic re-
sonance. In 7) the energy spectrum of antiferromagneticsg is investigated
by means of the phenomenological method, 8) Thermal and asgnetic proper-
ties of ferromagnetics. From the spin«wave spectrum the nagnetic moment
of the ferromagnetic may be determined as a function of temperature and
of the magnetic field, as well as the contribution made by the apin
waves to the thermodynamic parameters of the ferromagnetic., In a similar
manner, 9) deals with the thermal and magnetic properties of antiferroe
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AUTHORS: Akhi A. 1., Bar'yakhtar, V. G., Kaganov, M., I.
yezer, - ’ L \1 v, "’"ﬁ‘m"’fmuw
TITLE: Spin Waveéyin Ferromagnetica?and Antiferromagnetica. II

PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 72, No. 1, PP« 3~32

TEXT: This is the second part of an article published in "Uspekhi
fizicheskikh nauk", 1960, Vol. 71, 533, and is devoted to the interac-
tion of spin waves with one another and with lattice vibrationd?nnd,
furthermore, to the relaxation- and kinetic processes. 10 deals with
the fusion and splitting of spin waves and their scattering on gpin
waves. The authors restrict themselves to congidering electretd\and, '
therefore, take into account, aside from the interaction of &pin waves

with one another, also their interaction with phonons (Ref. 1). The

Hamiltonians of the interaction of spin waves are got up, the use of

which is restricted to the temperature range below the Curie temperature.

The probabilities of fusion and splitting, as well as the scattering of

Bpin waves, are calculated. § 11 deals with the interastion of spin

waves with lattice vibrations. The interaction of spin waven with onsg
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dependence of the photon absorption coefficient on fraquency is given
(13,20); it can be applied to all limiting casas. The last chapter of

the present article (§14) deals with the thermal conductivity of eles-
trets. It can be calculated from the spin wave interaction Hamiltonian

and the spin wave phonon Hamiltonian, as well as the phonon - phonon
jnteraction Hamiltonian. There are 10 Soviet refererces. L/(
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s/141/61/ooh/oo5/016/021
79,2300 (135,457, //za,ms) £032/E114
AUTHOR! Kaganov, M. I.

TITLE: Oon the effective coefficient of self-induction
of fine wires

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, v.h, no.5, 1961, 968-971

TEXT: The usual equation representing an AC circuit is:

2
_l_. Lg——;—+n—d—9-+g = E (1)
c? dt dt C

where the notation is the same as that used by L. Landau and

Ye. Lifshits (Ref.l: Electrodynamics of Continuous Media,
Gostekhizdat, M., 1957). The frequency dependence of the
resistance R is often ignored. However, the presant author
points out that for fine wires it can be taken into account with

the aid of the usual relation
¢
£ ——— (2)
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s/141/61/004/005/016/021
on the effective coefficient of ... E032/E1l4
where 1 is the electron mean free path, « 1is the frequency ,6/
and oo 1is the static conductivity. For an arbitrary time

dependence,; 1w must be replaced by the operator da/at. It
follows that the resistance R in Eq.(1) must be replaced by

R=R + 1R = (3)
o o dt

where R = b/Gtazo = bm/ﬂtazne2 T,

o o o
b is the length of the wire, a its radius, n the number of
electrons per unit volume and eg,, I the charge and mass of the
electron. Thus, if the quantity R in Eq. (1) represents the
static resistance then the coefficient of selt inductance L
must be replaced by:

. L W2 - 2,22
Loygg = L * N (Ly, = ¢ "R, = kbe“/auw (&)

where the first term represents the ordinary self induction
which depends on the magnetic energy of the current, while the
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On the effective coefficient of ... EO}Z/Ell%
the second term in Eq (4) is temperature dependent. All these
formulae are derived from the assumption that thm electron mean
free path is much smaller than the dtiameter of thhe wire 2a. —
when this is not the case it can be shown that
~ 92 £ a
L . X 3b —=—-g ln —= (€720 1) (7)
el 2 2
Wy 2a
and
2 2 B
= - = ’ -I)f" ‘ 8)
R = bp/3a": p = mv /2nega (§ 720 B 1) (
ron mean

These expressions are based on the formula for the elact
free path given by R.B. pingle (Ref.2; Proc, Ray. S0t.. v.201,

545 (1950)). Analysis of Egs. (7) and (8) showt that while the
static electrical conductivity of a thin wire depends on all the
electrons on the Fermi surface, the effective pplLf-induction is
due to only thcse particles which lie in the itmmediate ne ighbour-
hood of pcints on the Fermi surface at which the electron velocity
is parallel tc the ax°'= nf the wir:, This means that L91 is
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AUTHOUG Kejranov, ". 1., and Tsukerni:, V. I
TITLE: Off-resonunce pbsorption of & variable magnetic field by

ferromagnetic dielectrics at.low tenparstures

PURIODICAL: Akademiya nauk s56R. Izvestiya. Seriya fiazicheskaya,
v. 25, no. 11, 1961, 1746-1351

TEXT: The authors studied the absorption of an h.~. nagnetic field whose

plane of circular golarization is perpendicular to the equilihtium
ferromagnetic. They conpicer absorption without

magnetiec moment of the
resonance, which can only occur by the interaction a2f spin waves with

one anvther and with phononsg. The calculations are mnde for temperatures ;
considnrsbly below the Curie point Qg+ The abgorption coefficient " of “%<

. : . : Uﬂ}r.\ < e v .
e - s S Y - wh y W,
the mn ometic field is given as 5 /N&i(' fi" tere W, o is the

[+]
probability of direct, and Tfi of inverse, btr

cupition. The absorption
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Of f-resonance absorption of a...

coefficient duc to spin-spin interaction is evaluated for two 11m1tinp
(1) Migh temperatures THe

N A

.ll(l) \ -~—) R A
0, 0.

ST I ]

A,gﬂlo(—i:) i

|_§-]/r L) eM, ("') T , ioS=T,

ciLses e

vhere

(2) iow

&

temperatures

(T({ao):
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where
1507 & 232 m] RV
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B, 3;/3{1 I+ :5[_ = :s)'* %5 }+15]‘ Ll
¢ = nul 4+ pwi whoere it denotes Lthe permanent mesnchic field along the
o o) o O *
axis of cu ot masmelisation, iU the equilibrium nngmetic woment, B the i
is o : -
anisotropy constant, a the lattice censtant, 3t = e ¢ the gyromaimetic \
riatio. the results for swvin-ladtice intercction ahow thnt these Y,
contributions ta the overnll abgsorntion coeillclvnh gre considerably \

i - » ) . \
gmaller then the contribution due to spinenpin dinteprmetion. he
considerations have been mnde for pertect ferromaymelics without
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AUTHORS : Kaganov, M. I., and Tsukernik, V. M. \\
TITLE: An absorpt£;;—;echanism for a longitudinal magnetic field by

a ferromagnetic dlielectric

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriys fizicheskaya,
v. 25, no. 11, 1961, 1352-1353

TEXT: The ferro-dielectric absorption of the energy of a variable magnetic
field polarized along the axis of easiest magnetization was studied in
detail in a previous paper (Ref. 1: Zh. eksperim. i %eor. fiz., 37, 823
(1959)). The absorption of the field at “789«1’ where t_ is relaxation

time, was calculated with the aid of the kinetic equations for the i
distribution function of the spin waves. The calculations were made for ;5
tempcratures T considerably below Curie point 85. At high frequencies,
abscrption is chiefly determined by the disintegration of & photon into two
spin waves with opposite momenta. This process was algo considered in the
above paper. It was pointed out, however, that a photon will only
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An absorption mechanism for a... B10u,/3138

calculation of the appropriate absorption coefficients fh and Pb is

similar to that given in detnil in Ref. 3 (Knganov ¥. I,, Tsukernik V. M.,
present number of this periodical, p., 1346). In this article, only the
final results for the total absorption coefficient I = l" + l‘ are given,

with precision up to a numerical factor of the order of unitv. At high
temperatures ( ¢ <

At low temperctures (T<{fo)
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Compurison of the results obtained with the absorption ageffi
the digintc;ration of one photon into twe spin waves (Fef, 1
the processe.: considered in this paper are only
{Abstrecter's note: Connlete translation.]
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There are 3 Soviet references,
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AUTHORG: !@%ﬁng_y‘_'mmsw ”L:" and YU Lu

TITLE: Effect of magnetic ronént boundary conditions upor spin-
wave resonance in metals

PERTODICAL: Akademiys nauk SSSR. Izventiys. Serlyn fizicheskaya, Wv. 29,
no. 11, 1961, 1375 - 1378

TEXT: Basing on the macroscopic theory of spin-wave rasonakrde developead by

w. 5. ament and G. T. Rado (Phys. Rev., 97, 1558 (19%5)) the surface impe-

dance was calculated with the boundary condition 3m/3n:4-an #« Q. o is a A
parameter which describes the surface properties. Supposing‘that m, b, and 0o
e be proportional to exp(iwt - ky), the approximative dispyfsion equation DX -

K — Kb — (1 — Q1 - iQL) Kt~ 203 i 0, - (2)

" ' ‘

“where: |
z @ . P ,' . Dy —-—-'A-«-'.
"= =y Dewgyt U o

K=kub, d=¢c / Vﬁf{;‘,

is obtained
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Effect of magnetic moment ... B104/B102

of A determined from the spin-wave resonance is ambiguous. This method has

thus to be combined with others, e. g. resonance of standing spin waves, or

temperature denendence of the intensity of magnetization. ‘There nre 1

figure and 7 references: 3 Soviet and 4 non-Soviet. The four references

to English-language publications read as follows: Rado G. T., Wertman J. F.,

Phys. Pev., 24, 1386 (1960); Phys. Chem. Solids, 11, %15 (19%9); Ament

¥. S., Rado G. T., Phys. Rev., 97, 1558 (1955); Kittel C., Phys. Rev., 110,

1295 (1958) V/
v

ASSOCIATION: Khar'kovskiy gos. vniversitet im. A. M. Gor'kogo (Khar'kov
State University imeni A. M. Gor'kiy). Fiziko-tekhnicheskiy
institut Akademii nauk USSR (Physicotechrical Institute of the
Atcademy of Sciences UkrSSR)
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describes the steady distribution of the potential V. Tt consists of. the
kinetic.equations for the electron and ion distridvuticn functions and of
Poisson's equation. 1In establishing the boundary conditions for the
distribution functions the authors show that the plectron current from the
anodg is negligible. Thus, the boundary conditions have the form

e M
A fill,u<O)=0, - (5
SO u>O=girDes(—F7) . @

The lons inciding upon the anode leave it as neutral atous; thus,
fi(L', w¢0) = 0. For a potential V mono‘tohtcally dependent on the

cooi‘dinates, the solutions
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fc(xv u)=—;f; exp kT, . 2 Wi . " '
‘ 2e(V, — I\
: M 1 mut i AA TS ], (11)
" fi (x.y)=%egg[ ‘(—--——5—— eV)]a[u+( v ) |

Ped 1, 2320,
Whi.’l’e a(z): { 0 'z<0.

' ' are obtained from (2). These solutions are used to plot the charagiz;»
] ‘jgtic' for the thermocouple without employing Poisson's solution. e
) ' kT I /-1

. 1 e t

' characteristic of the converter is given by U= 9, - 9, + 73 1n 1(2)

' i
' , ) tive potential.
14). An analogous equation is found for a monotonicd nega .
g:tAzs noted that in both cases au/d1< 0, which requirgb an;ddiiigzﬁn. i
study of stability. For the determination of those m des oi op res \-v'
. for which a monotonic potential exists, Poissan's tquation : ?.(r)x the' v
§ith the aid of (10) and (11), Poisson's equation is ?lzte.j.ne  the V
form

{
!
i
1
1

W

[] o .
25 =0 (i)mee O (-« (19)
AT T W o
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where

By

. ,z(
This leads to t}ge integral
l‘l‘ R

which.describes the potential explicitly.
stantially as ipproachea 7, .therefore,

_stant 7(‘) is calc?lated from . ’
' = 2x7,, exp ("‘"A \/}_) ’ (24)
i [\, llm . 1 " . .l |
] =T ?‘,‘.("h. . TNe.s d)’ !
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It is seen! that § grows sub- ‘&;'
the potential varies only 3

The integration con-;f.?
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and ».  is determined frono
1 o ', e .
Y(re) =™ (1—erfp)=1+erfVn, —m, =y (. — 70); (25)

with the aid of a graphical solution. The results obtained here can be
easily generalized to the case of a nogative potential. A. I. Ansel'm,
B. Ya. Moyzhes, and G. Ye. Pikus are mentioned. There are 7 figures ard
12 references: 5 Soviet-bloc and 6 non-Soviet-bloc. The two references
to English-language publications read as follows: TLewis et al, J.Appl.
Phys., 30, 1438, 1959; Houston, J.Appl.Phys., 30, 481, 1959.
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would result in a change of the dispersion oharacter. Starting from the
Landau-Lifshits equations for the motion of the sublmttios moments, the
h-f susceptihility tensor of an sntiferromsgnetio vody in computed for
various values of the constant magnetic field strength, that ias, for ;
various equilibrium configurations of the moments. The results permit ]
to draw coholusions from h-f measurcments as to the equilivrium struotures
and the transitions between them., The uninxial antiferronsgnetic bYody i 53
|
!
t

is assumed to have two sublattices and to be positicned in a homogeneous,

constant and in a weak and variable (frequenoy «) magnetic field, The
* motion of the moments due to field action is descriled by B _
aM, 13t = g IMHIT — (v/ MY (M, IMH), () m

where M 1is the magnetization veator of the s-th sulblattion, M the .
: sublattice magnetization which is aasumed %o be go?nttmt, g the . !
gyromagnetic ratio, y-.the relaxation constant, 'ﬁea the effective fileld

. M
acting upon.the s-th sublattice: 'ﬁis) - -sx/aﬁa, where ¥ stands fop the | ]
renergy density of the antiferromagnetio bodys - o |
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= oMM, — R (M) o+ (M;:ri)‘l + "1?(‘“1“).("‘1“) — H (M M)

(i ‘ n%

Here, o is the conatant of gxchange interaction (e >_. C'),k gmdig iggriigt
:he a,misotropy constants which are agsumed to te positivey n 2 Um.ing
;ec&or in the direction of the axis of theﬂgggi{grggmgg?gﬁ%?vb; Yo
the notn;ion stated heroinafter: Hy = 'J1)<+‘Q) (érhm.f + 1) My
H, = NTA TRy (24 + 7 +70) M, H ;./12; - (200 = A +7 )M, end o

) ' ; \ Y my . . o
H, = i'}k(2f«t-l+‘fg)2/(2cc+}_ 7). u (H,< H;3 Hy - H, is the s .

) ’ vy £

tﬁe hysteresis loop of the antiferromagnetic body),lt}'gg 3(01:}1()“3%@::?% are
subjected to investigation: 1) He Hoooomy is equa By

h =h+ ih , @
+ X 7

= m % im ,'—Y’x gtands for the h-f magnatic field, and T for i
- . x~ y I % . ( . .
the variable part of the entire magnetic moment. With 74(.

O = (@M ) () 2o FA 0 —VHYML o (5)
o} =2 (@M +v) + ).

"
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aineds
the fole"“nb g obtaine

-
P

ot ta=0. (6).
*t“ zz-(uq:gn)’—um e +'|) !

Y

T nanceg linesn in thus- given b,
ferromagne tie¢ resonanc

The - widt h of t e untl . ‘ ) B

23‘(0(.4—/ + ',) Tiith H = 0 one has ,( - ( -X / "y H H HB

Here }, )‘ c, and the follov 1ing is obtaineds

1e t A

i . .
V' -+ t\u)

Your (@) = %2 (0) 7775 }_0,: ; .
(@) = 2/@a—* + 7
= (20 — lX:}- Sn)) ysin? 0 = ) = y (L= }I’IH:’,) HdM.

)
,(8)
~~ela.:co.ti|.¢:m '
following 1is obtained for the behavior of the
From this, tne

a

tion
~kind phase trensi

1/ the vicinity of *he point of gacond-kind

time % = 1/v in the ¥

(with HZE¥ H, B

;
-7 If T is fized, end H = Hy the collowing is valid:

=
|
o3l

‘—’y——v—e_T_.,_ .
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N 10 —2 (n + w wsint 0, (10)

@) = (M - v} (tu® cos
yu +cos’ 0 -+ —»() 4 11) sin® 9.

‘e .

of = da (@M V) YT

(ff " %), Herc, the tensor of h-f susceptibility coincidas

shat of the susceptidility
5 ""10"\'.9

xu(w)==xw(w)=.u (0)-—-_-_--"_:-2;;‘;“

Zlng ) . (1 1 ),

‘ . I . ‘l.xv (@) =— lyx (o) = m y
Yxz = Xy: (S PY R 0,
wy (0) = 2M/I(H + (& —m) M),

oh = gt (H 4 (v — ) MP (1 4 v/g' M),
Yo = v (HIM + 2 —).

uu_u.u TN

of the uniaxial antiferromagnetic bodys

2211 Hf!
A

/-

/

~

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619920005-9"



"APPROVE :
i D FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619920005-9

893
_ 3/35%%1/041/004/019/019
92165 [/oo// /33///4‘6-‘-9 B111/B112

AUTHORS : Aleksandrov, B. Ney _K}aﬁgggo_v,” K. 1.
TITLE: Resistivity of thin monoorystalline wiras

PERIODICAL: Zhurnal oksperimntnl'noy { teoretioheskoy figiki, v. 4%,
no. 4, 1961! 1555"1556 ’f/
-

TEXT: Measuring the resistivity ie of interest for the dekermination of
the free path. The standard method worked out by R. B. Dingle (Ref. 2t
A201, 545, 1950) ie, however, only applionble to an
isotropic q 4o dispersion law of electrons. B. K, Aleksandrov used
wires made 1y subjected to sone purification (99.99986 %)
to measure the dependence 0 esigtivity on the diameter.
Results are shown in a figure. 14 is shown that 6--!14‘2/11293 (Rg.2

resistivity at 4.2°K, Rygs at 293°K) is & lineal funttion of the resciprooal

diameter d. If the axis of the wire is parallel to ‘the prinoipal axis of
the orystal, the slope of the straight line will be pmaller than in
perpendicular position. The theoretiocal t{reatment can be only concluded if
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Resistivity of thin monocrystalline wires B111/8112

the path A¥®d. Ir the wire axis is perpendicular to the symmpetry plane of
the crystal, the following holds for the elestrical conductivity o(d), “H/
without partioular assumptiong:

2 2
(d NL I, I = ﬂ.i dS,
(@) 31((21(*)5 ¢ ?1 - (N b“)g

where b is the unit vector in the direction of wire axinm, ¥ the unit vector,
bPérpendicular to the Fermi surface, dS the element of area. Computing the
integral necessitates assumptions on a dispersion law. An anisotropic and
an isotropic law are dealt with. In the latter case, the authors obtain

I, = 2.2:10737 ¢esE ang I, = 1.14107%7 cGsE, respectively, for the two
crystallographic directions. The difference in slope of the straight line
8=1(d) is due to different forms of the Fermi surfaces for tin. It is of
interest to establish this difference experimentally in the directions
[100] and ﬁ11] for various metals sych as Pb, Cu, Au, Ag, and possibly Al.
According to computations performed, every tin atom, for instance, should
posgessg 1.2 conductivity electrons. Thia value has been derived under
extremely idealized assumptions,

%a«a—jr,x J‘ﬁ‘y/ /('::’ VL RS
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Structure of exciton bands...

| (o, Q)=0pt 4 BB

(2)

Bj.'=*—‘“’5,;4‘3,."“.'(;::‘74""“;n..‘hqm-
ted1
the dispersion () of the 1ight waves can be calcula

g, (4)
q*(q, !q)—- [(Sp!)(q, tq)—{q, ‘q)]'*-——ldet!' 0.

1 a

('t‘(m' q)')"o ""‘r"" (5)0

. 1ytic function
isotropic crystals, the exciton eners:r is not an analy . 'hich
-]
S eotor . At small |'T| the disperaion w(q) fox wav
of the wave ¥ ¢
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Structure of exciton bands..,. B178

are not purely transverse ig obtai
d from th
As an example polarization ndio e optsoon® (2) o (5)
erpend )
P 2p2n icular to the optical axis is conw

sidered: in this oage n2 -« 185,
o2 The orystal aymmet iy unaabiguously J

ponents, thus making it poss
symmetry. The ambigu::;r:fofhzhf1:::1to? bands in cryatalmsof wgate::ie
by taking account of retardation, ? of the exolton energy is elinimsted

SUBMITTED: August 10, 1961 (iritially)
March 5, 1962 (after revision)
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. . s/1a:/62/004/011/029/049
. ; 1 1
262357 B125/B186
AUTHORS: Bass, F. Gey quggng

R
-

TITLE: Cherenkov radiation and suppleme
v. 4, no. 115 1962, 3260~5265

My Loy and Yakovenko, V. M.

ntary waves in a dielectrio

PERIUDICAL:  Fizika tverdogo tela,

TwXT: The spectral density of the rudiation emitted by 8 particle, moving
(z = 0), is investigated -
AN

perpendicularly to the interface di
and calculated. Special attention is paid to the generation of supplemen=-
tary transverse waves. of exciton origin. In addition to exgitation of
exciton waves, their transformation into electromagnatic waves at the
interface are considered. The system is described by the Maxwell equations.

rotﬂ=-¥-M(’“V')B(x)aw)*%%*‘%%;' (1)

1
)

totE=— —:;--%l‘-‘-
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s/18 y63/004/01 1/029/049
Cherenkov radiation and.., B125/B186

velocities of the particle this spectrum is narrowed, and it disappears
completely if the velocity approaches the value c/no. At further

deceleration a narrow line, associated with the exciton wave, is observed
on the entry side. It is shown that the group velocity corresponding to
the exciton wave is negative. In isotropio optically active media, (2) is
to be replaced by :

f

PagelrotPis iy g fo (15)

after Fourier transforma W is the radiation
frequency. i i i rally three roots.

types of waves propagate in the optically active media: ny = €,

ng = 1/525 + Since spatial dispersion occurs in frequency ranges far fron
Card 3/4
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24. (714 5425 B10£ 003/

AUTHORS: Bar'yaxkhter, y. G., and Kagangh‘»l‘-}:“}_.

TITLE: Homogeneous and inhomogeneous resonance in plasma

PERIODICLL: Zhurneal tekhnicheskoy fiziki, v. 32, no. Sy 1962, 594-558

= 0, curl & = ¢, which are valid

T

nEXD: i a ‘
7EXT: The equatlg?s (u/axi)iik(m)Ek
T = O which are valid outside a plasma-filled ¥

irnside, and curl E = 0, div 2
volume, have to pe solved in order to determine the natural frequencies
of 1ongitudinal plasza oscillations in 8 vounded voluze.

s solvable only for a plasma contained in am ¢llipsoid.
d to a uniform field within the ellipsoid,
= 0,

Gy Wos and «

This problem i
Some of the solutions correspon
and their natural frequencies are determined from aik + 470X W

wheTe Ny jg the tensor of the demagnetizing factors. If the fieid is

parallel to one of the ellipsoid axes, the homogenaous reanance
frequencies are given by
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Bomogeneous and inhomogeneous ... B125/3102

1

1 o. Q’l 1 §
w'iﬂ::’_’_-’_‘_(_"_g_n—")——— :1;]/.:{ (wi-;-(nl.,_n’) Qi)l_nlnxgl l (11 ).
wi:naQ’.

This leads to the following special cases: For an ellipsoid of revolution

(n1 - n, 4 n3) or a sphere, one finds

(12) and

3 3=-—} [ --2n,Q? _t:m”‘l/w" -+-4n,Q "“] wg=2 Y1 2m,Q

Coepa (ay=ny=ny=")

w? =-—-[w2,—i—-—9’_t:w”‘/m"'+ Q’l (15)’

0y = —= v.-. -l-o

respectively; for a cylinder with the axis parallel to the magnetic field,

card 2/5
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Homogeneous and inhomogeneous ... B125/8102

on the substitution of -z for z: cotan v = (v/u)éE(aH ?) and
y2

tan v = -(v/u)éjﬁd1 2), respectively., These equations provide a simple
’

graphic solution if v is real. The natural frequencies of an ellipsoid
are "very similar” to those of a plate. The present calculation of
ratural frequencies is suited to every case where the characteristic
frequencies of the dielectric constant Ein satisfy the condition cfo 3L

(L = dizensions of the system). A plasma cylinder with the axis
perpendicular to the magnetic field has natural frequencies given by (23)

with cotan v = % 650b1 2) for the symmetrical soluticns, and
?
tan v = - %'&5001 2) for the antisymmetrical ones. In the case of a
1

magnetic field parallel to the cylinder axis one findsg

3
‘/(w},q- Q’)’-—‘l——-—-——-u2 .‘:_J;W},QI. (28) with

€, (w) v],: (v) — &4 (w) 0], () K:, (u)
=
Ju(v) K,(u) '
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Homogeneous and inhomogeneous ... B125/B1Q2

where Jn(x) and Kn(x) are Bessel and MacDonald functions, respectively,

A. I. tkhiyezer is thanked for a discussion. The English-language refer-
ence is: L. Walker. Pnys. Rev., 105, 309, 1957.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Xnar'kov
(Physicotechnical Institute AS UkrSSR, Khar'kov) ;

SUBMITTED: November 1, 1960 (initially)
July 21, 1961 (after revision)
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ST B163/B104
AUTHORS: Lifshits, I. M., Kaganov, M. I.
TITLE: Some problems of the electron theory of matale.
. II. Statistical mechanics and thermodynamica of electrons in
metals '

PERIODICAL: Uspekhi fizicheskikh nauk, v..]8, nos 34 1962, 411-461

;rEX'I': A review on the thermodynamical equilibrium qualities of metals at
low temperatures is given, paying apecial attention to those effects that .
are sensitive to the dispersion law of the conduction elestrons. The ‘
treatment is mainly pased on the "gas model™ in which the conduction .
elecirons may be congidered as an jdeal gas of charged quasi-particles.
The shape of Fermi surface in conducting crystals is discugged, agpecially
degenerate cases where the energy surfaces have gingular points or mhere -
the surfaces of equal energy belonging %o neighporing zontd intersect.

The density of-'states within the energy zones, which forms the bese for p
thermodynamic treatnent of the conduction electrons, is discussed, again
with special consideration of degenerate cases. sueh spaciasl cases are
card 1/2
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'KAGANOV, M.I.; PESCHANSKIY, V.G.

Theory of sound absorption in solids, Fiz, tver, tela 5 mno,ll:
3215-3223 N '63, (MIRA 16312)

1, Fizitko-tekhnicheskiy institut nizkikh tempmratur‘w Khar 'kov,
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LIFSIT, I.M.; KAGANOV, M.I.

Some prohlems of the metal electronic theory, Pte 2. ‘Anillole mat
17 no,43113-170 O-D 163,
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KAGANOV, M,I,; CHUPIS, I.Ye,
' tic
Threshold absorption of sound in & uniaxial antiferromagnetic,
Zhur. eksp. 1 It:;t;or. fiz. 45 no.5:1581-1584 N '63, (MIRA 17:1)
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ACCESSION NR: AP3000070 |
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JUTHOR: Kaganov, M. I.; Chupis , T. Ye. ! A | Ev':’g'

(S O SO
hreshold ebsorption of magnetic energy kn “?‘“!“*fm"”‘“ifmwmmmg&?\

5,1(102565/63,?0!54/005/ 16g;ji/ mj)a

TITLE: v : L :
souncE: zhurnal eksper. 1 tearet. fizfici, ve Wy noi 5 1963, 1695170

n

4 o H
TOPIC TAGS: santiferromagnets, magnetic energy abaor,[ﬂ?ﬂcm, fihpeshold e?b mp;bion
il megtiekic field polsirized

~acT: The absorption coefficlent of an alternatiill may uq!,ic fiel&!. poLB{r
ﬁixl;i;hgrhe pf;i‘e?;edrlgcis of 2 unijaxial antifermn.m;yﬁj ia & alfpuma,wed.‘f‘ Et 1,:“1
shown tnat for fraquancies closs to threshold (the 1!ni‘fcmhon i :‘f‘iquzﬂ:nc:{‘&.si! :z‘l
to 2gH sub 0, where g 1is the gyrooegnetic ration and, 1|, sub J'.l-s' tihue e.‘lzﬁgb:rgot o
magnetic field) the absorption coefficient 13 prox:fcnrfb:l;unal‘ e tf:_*fa squi N b
ths diffarsnce betwzen the frequency and +hi thresholil freg;pmtfm:y » and 'Pil e
a.b;orntionvcoefficient attenuates exponentially with u"jsifug: ﬂ.rsqu;sncy: km 1.‘ o
the t:amperature, the finer the "absorpticn line.” 'nh:!g bagprior ?‘c(é&.‘»&ﬁ :ﬁr 7
high temperatures (much above the petivetion enaxgy) Lo .i!l‘"!"ﬁ&--tz;ﬁ;’ :cmi vers
Hamiltioﬁian of the ferromagnst is dlegonalized in thi appeinilix, il : y
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" TITLE: The development of the solid state theory
lSOUK)E: AN SSSRQ Vestnik, noe l" 196&, 160-163

TOPIC TAGS: solid state theory, detector effect, transishor effoct, semiconductor,
_Quantum property, metal energy spectrum, high alloy semiconductor, superconduckbiv- -
‘ity, dielectric state

. Vo
"ABSTRACT: This is a review of the All-Union Conference on the 50lid State Theory,
“held in Moscow from December 2 to 12, 1963, More than 800 Soviet and 50 foreign
scientists participated, The reports covered all basic dovelopmonts in the solid
state theory, including forecasts, dlscoveries and studies of such propertles

~as the detector and transistor effects in semiconductora, coheront amplification,
‘and frequency generation. The paper presented by the authiors of this article .
-was a summary of the methods used and the results obtained in the study of the
eleobron energ spectrum -of metals, E. As Kaner and V. G, Skobov reported on-the
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AUTHOR: Kaganov, 1. I, ; Chupis, I.Ya.

TITLE: Threshold and rolaxation effects in uniaxial antiforromagnets Zﬁcport, Sym-
posiun on Forromagnetism and Forroelectricity held in Loningrad 30 iay=-5 June 19527

SCURCE: AN SSSR. Izv. Sor.fiz., v.28, no.4, 1064, 741-747

TOPIC TAGS: antiferromagnetism, spin wave, antiferromagnet sapin wave, spin wave in-
teraction

ABSTRACT: Tha propagation and interaction os spin waves in antiferromagnetic mater-
jals are discussed. Thc notation is taken from an earlier ruview (V. I.\Mniyezer, V.
G.Bar'yakhtar and M.I.Kaganov, Uspelhi fiz.nauk,71,533,1560) in wiich presuiably the
necessary derivations can also be found. In the prosent puper fonaulas are for the
nost part simply quoted, and in sowe cases thoir physical consequunces arc briolly
discussed. The onergy of tho spin wavo is a two-valued functlion of tho wave vector
(i.c., there are two types of spin waves), and for ocach branch it depends on’the di-
roction of propagation. This anisotropy is due to the relativistic interactions, the
exchango interaction being regarded as isotropic. A future discussion of anisotropic
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exchange intoraction in antiferromagnots is promised. The following interaction
processes are possible: decay of a spin wave into two spin vilves; scattering of a
spin wave by another spin wave; creoation or absorption of a phonon by a single spin
wave; and annihkilation of two spin waves with the production af a alionon. These pro-
cesses are discussed and their probabilities are given. Decay o spin wavaes involves
a tireshold effect that should bo obsorvable by inelastic scattering of slow neut-’
rons. The threshold dopends on the strongth of the applied magnetioc fiocld. In con-
trast to the bahavior of spin waves in ferromagnots, herc the probability for create
ing or absorbing phonons is greater thah that for a spin wave to decay into two.

Tho scattering of two spin waves is oven mora probable, however, and for aany pur-
poses the spin waves and tlhe phonons can ho troated as "quasi~indopendent”, An al-
ost resonant absorption of energy from an oscillating magnetic fiold is possible,
with the translormation of a spin wave from one type to the other. Similar absorp-
tion of acoustic eénergy can also occur. Those processos are discussed in less detail
than the others. "In =onclusion, we desire to éxpress our gratituwde to V.M, Tsuker~-
niik for very useful discussions,” Orig.art.has:.15 fornulas and § figures.
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Threshold and relaxation phenomena in uniaxial antiferromagnetics.
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iTOPIC TAGS: piezoelectric crystal, ultrasonic amplification, disgeysion equation
'?ABSTRACT: The authors study Cerenkov sound radiation from a'unifennily charged fila-
ment moving in a slot in a piezoelectric crystal. The mechanism of ultrasonie ame
plification by the crystal is explained and formulas are derjved fiorr the coefficient
of ultrascnic amplification by an unfocused plasma beam moviig in @ slot in a piedo-|
ielectric crystal and in a flat waveguide filled ‘with a piezoitlectric medium.; Elimi~ i

mation of the requirement for a focused beam simplifies the iiupeniingintal con-{lz‘;tiods L

‘and brings about some interesting effects, Crystals in the . clois. are examined jon.
ithe assumption that they are isotropic with respect to elagtiie projartios. The fd:r-i

‘mulas derived may be used for calculating radiation Frem a zluster of charged parti-

gcles if the dimensions of the cluster are considerably less ihan 4 wavelength. . THe
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L 1208i-66 _ EWT(L)/EWT(m)/EWA(d) /SVR(8) /BHP(c)/BWE(S) | ToR(py M §
AcmHmzwoa SOURCE CODE: UR/0056/ ;/oqg:j‘po;a/oaojrzyogjtg. i

AUTHORS: Blank, A, Ya.; Kaganov, M. I, . 5 g RIS

: AT j —..
v _,_mamégﬁgyﬁm,m“ S i 1

ORG: Institute of Radiophysics and Electronigs, fadeiy, of! Selhced,
Ukrainian nstitut radiofiziki 1 elektronlil Acaddmil hoawk 4 3¢
Ukrainskoy SSR ‘ o A e B

-
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TITLE: Contribution to the theory of spatialvdlﬂpbrnién-ln ferr
netic metalﬁ(in a strong magnetic Cleld o ,., ;. L et

SOURCE: Zhurnal eksperimental'noy 1 teoretilcheskay fiiiki, v, HQ, Lo,
3, 1965, 807-819 .

TOPIC TAGS: ferromagnetic resonance, magnetic permeability, suriace
property, electromagnetic wave reflection, skin effect, exclton, :
absorption edge ‘ s
ABSTRACT: The authors calculate the surface impedance of a metal at
frequencies close to the frequengy,of ferromagnetlir redonance, when
the spatial dispersion of the magnetic armeabiliqy mugt be taken into |—
account. The problem is solved By analyzlng Che rafledtlon of an

electromagnetic wave from a metallic ferromagnetic half-space sihbuated

in a magnetic field parallel to the surface of the metal. The plter- |
nating fleld propagates normally to the surfase. Dissipation 13 not
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taken into account. Exact formulas are derived fopr tha spatial d¥s-
. persion in the weak magnetic fleld under the conditlons of normh} skin
u effect. The reflection of an electromagnetic wave from a ferromagndtic
Y dlelectric 1s also consldered and the expression obktained for the ini-
o pedance 1s applied to a ferromagnetfc metal under tonditions of |
propagation of hellcon waves. This 1s followed by an analysis of the
behavior of a ferromagnetic metal .inder anomalous Gkin effect condi-
oy tions, with 4 study made of the distribution of thi eleectromagnetic
ol field inside the metal. It is shown that in this #ase ‘the resonant -
fleld constitutes a standing wave. The distributinn of a fleld in a
dielectric near the edge of exc¢iton absorption, which Lis similar to that
in a ferromagnetic metal under anomalous skin effeut condition, 1s dis-
cussed in an appendix, Orig. art. has: 6 figures and 43 formulas.
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AcC N AP5024716 SOURCE CODE: UR/0056/64/04g/0035/0ok1 /0043 |
- 7
SN | AUTHORS: Gurzhi, R. N.; Kaganov, M, I, I e
‘gsT f"fﬂw ‘ BRAALE 4

ORG: Physicotechnical Institute, Academy of Sc%gnggLL”gﬁvrlnian SBR_!
(Fiziko~¥ekhnichesﬁ1y Institut KkademII nauk Ukialnskoy SGR) . '
N ) ) g’] § .gA-.. . v :z’ ' U ' .;.v")—'*'u :
Ml | TITLE: Effect of interelectron collisions on the sptleal properties
__QLJne_t.g.l_L':g ‘ |

SOURCE: Zhurnal eksperimentaltnoy 1 teoreticheskoy ?121&1, V. 49;
no. 3, 1965: 91"'1"9!"3 i : ‘

o TOPIC TAGS: electron collision, electromagnetioc wavls abdotrption, fn-
. ternal photoeffect, electric conductivity, metal praperty, optic

3R | property t Lo T
ABSTRACT: For the purpose of analyzing the role of nterelectron in-.
teractions at optical frequencies, the authors calculate ithe elechbio-:
magnetic energy absorption coefficient due to this Interactlon by using
the model of ideal Fermi gas with an arbitrary dispeision law, No | [
account 1s taken of the interaction between the elechtrond. The abgorp -
tion coefficient 18 calculated from the tensor of thi spankfic elegtric
conductivity and 1t 1s shown that although an increape in frequensy .

Card ]_/2
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glves rise to singularities in the frequency dependence df the absorp-
tion at certain points, these singularities are quity weak and the
quadratic dependence of the absorption coefficient on tha frequeney .
can be discerned with assurance for most metals. Thi results 1ndiyatq
that the intraband transitions can make an appreciable cantribution
to the absorption at high frequencies and that the dewlations from the
quadratic dependence are not due solely to:the interfial ghotoeffeot:.

Orig. art. has: 4 formulas : L 1

i
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ORG: none . v i -

TITLE: Certain problems in the electronic. theor of me-l;(i,ili; lu’, g

. - - y’q" 8
SOURCE: Uspekhi fizicheskikh nauk, v. 87, no. 3 1865,

TOPIC TAGS: metal , free electron, ‘Bq_l‘tzmh;ﬁ;d stion,
tivity, thermal conductivity, galvanamgnetic effe t
l 2 . T S TR S

i | ABSTRACT: The present paper is the third part:or an exkens
‘problems in the electronic theory of metals'(the first Lyo
Uspekhi fizicheskikh nauk, v. 69, no. 3, 1959,!n. Ul9 s
' latest article deals with the kinetic properties of; met
! tures. The main emphasis is placed on the! prope

| dispersion of the conduction electrons, which' ar.

equation. . Since the review is devoted to Btla,tf,i}c‘ an
approximation is used (the Fermi-liquid interact on' doc

mulas). The paper consists of 10 sections dealf g?rith’ ﬂ

“trical conductivity, thermal conductivity and th rmoele
effects, normal and anomalous skin effects, and v trasou
graphy consists of 128 cited sources, about 30% .f whic
has: 283 formulas and 30®figures, = . .
Cord 1/% e UDC: E0.N
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... TITLE: Singularities of the phonon aba:rption oﬁeffj 1én
o geometry of the Fermi surfaces ”;q D

» o e
“i . SOURCE: -Zhurnal’ eksperimental'noy i teo*etichenkny f1zik1, v.:EO, o
7 no. 3, 1966, 630-641 . : ;_j

" “TOPIC TAGS: - phonon interaction, absorpbion coeﬂficiint phonbi
: spectrum, dispersion equation, electron- 1nt0ra0tlon,'spin wavei

‘ T ',‘,

ABSTRACT: The authors consider the slngulavities whjch are prbduced

in the phonon spectrum and in the phonon. damping coef'flcient in ‘
metals by phonon-electron interaction.¥ The singularity consists in
the abrupt vanIshIng of the absorption coefficlent wheh the phonoty
momentum 18 equal to twice the Ferml electron mamentum. To anu1y1
these singularities, the authors establish a comnectlion between these
singularitlies and the propertlies of the Ferml surfa¢e at absolute

Card = 1/2
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. : : O
zero. The connection established 1is between the. singularities and |
the local properties of the Ferml surface. It ip shown that the dif-
ference in the singularities is determined not st much by the differ-,
D . ! ence between the local properties on the Ferml surfaae, as by the !
) i'difference in the character of the tangency of thils gurface to'its
B i displaced analog. The connection between the sinhgularlties of the i
RN ' absorption coefficient and the singularlties in the ampectrum ig es-

i . tablished with the aid of dispersion relations slmlilar to the

| Kramers-Kroenlg relations., Allowance for a finite tamperature smear f

cut the singularities somewhat. The extent of the singularity. lis

. limited somewhat by the renormalization of the spectrum-phonon |

interaction when the electron-electron interactions are taken inte

~account. Inthe case of metals possessing a magniztlc structure, the |

- gingularities should be observed not only in thei phonon spectimm but]
|
H
|

also in the spin-wave spectrum. Orig. art. hag: b figures and 37-
. formulas. : ! '
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! AUTHOR: Kaganov, M. I.; Kochelayev, B, I.; Peschanskiy, V. G.

N o 30z e et T T T

ORG: none

TITLE: Twelfth All-Union Conference on Low-Temperature Physics

SOURCE: Uspekhi fizicheskikh nauk, v. 89, no. 4, 1966, 719-723

TOPIC TAGS: physica conference, low temperature physics, Mossbauer effect,
electron spectrum, EFR spectrum

v
ABSTRACT: The Twelfth All-Union Conference on Low-Temperature Physics,
_held 25—29 June 1965 in Kazan', dealt with investigationg (using resonance
methods) of condensed systems at low temperatures. More than 100 reports
- were presented at the conferqnce, which was attended by approximately
- 300 Soviet scientists. The introductory address was given by P, L. Kapitsa,

; The work of the conference was divided into four sections. Section 1
.was concerned with electron spectra in non-conducting crystals; Section 2,
with dynamic phenomena in non-conducting crystals; Section 3, with the

Card 1/5 UDC:  536.48
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ACC NR: AP6029742 o

of the EPR spectra of various types of exchange pairs they determined the
value of the exchange integral.

Dynami¢c Phenomena in Non-Conducting, Crystals

7 y

The process of equilibrium establishment in spin-systems was discussed

in detail. V. A. Atsarkin found that a two-staged process of spin-lattice
' relaxation takes place, In such a process, the excessive heat of the spin-

system is transferred to thermal lattice oscillations by means of the rapid
relaxation of the "exchange pairs." S. A. Peskovatskiy investigated the
spin-lattice relaxation of chromium fons in ruby in the absence of an external
magnetic field and concluded that in a wide range of chromium concentrations
the "exchange pairs" do not contribute substantially to the relaxation of in-
dividual ions.

: Other reports dealt with evaluations of the lifetime and temperature de-
: pendence of thermal phonons and spin-lattice relaxation.
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' P. A. Bezuglov, V. D, Fil', and Q, A, Shevchenko reported on observing
nonlinear effects in the absorptxon of ultrasound (at frequencies of 115, 160,
and 210 Mcps) in supergonducting indium.

1. Ye. Dzyaloshinskiy discussed the theory of magnetic structures in
‘antiferromagnetic metals. The appearance of such structures, he found,
‘is linked with the exchange interaction of conduction electrons with spins of

 magnetic ions, °

. "Other reports discussed the Fermi surface of some metals “and its
~ investigation by means of cyclotron resonance and magnatoacoustic methods,

At the final session sesgion N. Ye, Alckseyevskiy summed up the
i work of the conference. It was resolved that an all-union conference on
? low-temperature physics and engineering be held in 1967 at hluu 'kov
[FSBY v. 2, no. 10]
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AUTHOR: Knganov, M. I.; Yankelevich, R. P. |

ORG: P)wsicotechniéal Institute, Academy of Sciences, Ukraindan SSR (Fiziko- i
tekhnicheskiy institut Akademii nauk Ukrainskoy SSR) :

TITLE: Contributions to the theory of antiferromagnetic rescnance in metals
' SOURCE: Zh eksper i teor fiz, v. 51, no. 6, 1966, 1703-1711 !

TOPIC TAGS: antiferromagnetism, ferromagnetic resonance, electric conductivity,
: plasma wave, spin wave

!

| ABSTRACT: The authors explain the role played by plasma effects in antiferromagnetic’
| resonance. The analysis is restricted to uniaxial antiferromsgnets with positive
1
i
]

N
1

i anisotropy constent. The role of spatial dispersion in the variation of the surface
{ impedance is first determined near the antiferromagnetic resonance frequencies. This
{ | is followed by consideration of the influence of the magnetic field on the electric

i conductivity, under the assumption that the resonance frequencies lie in the range
- . wnere helicon waves exist. It is shown how the nature of the ground state is re-
" flected in the properties of the electromagnetic waves, and that in the case of a
comparatively weak magnetic field, undamped waves can be propugated in an antiferrc- |
magnetic metal, One of these is the supplementary vave due t0 apatial dispersion. e
The frequency dependence of the surface impedance exhibits singularities, which are
explained. Couple spin-helicon waves are shown to propagate in an antiferromagnetic

R
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j'fficiem:y suggestions and innovations submitted by physics teachers.
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1. Fachal'nik byuro ratsionalisatsii i iscbretatel’'stve Mini-
sterstva prosveshcheniya RSFSR.
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N. L. Kaganov, R. Yu. Malays, A. D. Bvonohamlg::ly, | B
A. A. Tayts, 390 o L

"Flektrichestvo” Ko 3 S IR
. ° . . : ‘|
w 208-page book published in 194T discuasds
to‘:now l;;épm in industry. Book, thondiqi'!;;
| has a few errors, is valuadle addition to widy'
field of toahmloamdmaimerms e

s empat——

T L v

LAl A I HET FI T AT (e st

[HXTTEVAW ETH TR VI TR THER T
i GRS i B 1 e i

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619920005-9"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619920005-9

SR R ML A I B3 11 4 (e %111 11 &

KAGANOV, N. L.

"Methods of Economizing Electrie Power During !‘elding Cperstions,” Collection of
Data of the Scientific and Technical Session on Electric Power Econamy (Sbornik
materialov nauchno-tekhnicheskoy sessii po ekonomii elektroenergii), No II, MONITOE,
1949, 139 pp.

All-Union Scientific and Technical Society of Power Engineers Moscow Division,
Industrial Electrical Engineering Section.
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USSR/Engineering - Welding : o sy

"Rational Methods of We
lding Rods for R ‘!
Concrete in Hydraulic Structures,” Doce::ﬁl?r?.ed

Kaganov, Cand ;
agan N: -y BaTech Sei, Moscow Higher Tech Behool.

"Avtogen Delo” No b, pp 14

Divides all Joints in con
crete reinfor s
in rezpect to conditions for veldingo;;wmlln,
g;::lp;:d:ng. discusses the most
or each group, Descrives i
detail 2 an Totan
peta veldingtom. tic machines uged for resistamce
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AKHUN, A.I.; KAGANOV, N.L,, kandidat tokhnicheskikh nauk, retaenszent;
SERGEHWW%&. retsensent: GALAKTIONOV, A.T., lcandidat
tekhnicheskikh nauk, redektor; ARZAMABRSEV, D.A., kandidat tekh-
nicheskikh nauk, redaktor; STRPANOV, V.G,, knndidat tekhnlcheskikh
nauk, redaktor,

{Contact electric-welding machines) Kontaktnye eleictrosvarochnye manhiny,
Sverdlovsk, Gos. nauchno-tekhn. isd-vo mashinostrollt.i suflostroit,
11t-ry (Uralo-Sibirekoe otd-nle), 1953, 310 p. (MLRA 7:5)

1, Kafedra svarki HVIU imeni N, X.Baumana (for Kaganov, faygeyev). 2.
Uralmashsovod (for Stepanov),
(Rlectric welding)
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KAGANOV’ Nﬁ. g *!“i“. dotsent, kandidat tekhnicheskikh nawk; ROZANOV,
ne¥, redaktor; STARICFKOV, V.P., inshener redaktor;
TOKHR A.H., tekhnicheskiy redaktor

[Electric butt welding of the framework for reinforced concrete)

Kontaktnala stykovala elektrosvarka armatury zhelescbetona, Moskva,

Gos. izd-vo lit-ry po stroitel'stvu 1 arkhitektura, 1955. 90 p.
(Rlectric welding) (MIRA B:3)
(Reinforced concrate)
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KAGANOV, H,L,, kandidat tekhnicheskikh nouk,

w -y'.-q\':,.dh\!,?’:;‘f‘w 28
Operational properties of Moscow Technical Scheol condenssrs for
welding thin and ultra-thin segments. [Trudy] MVIU no.37:227-239
155, (Blectric welding)(Condensers (Blactricity)) (MLRA 9:6)
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TITLE:
PERIODICAL:

ABSTRACT:
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50V/159-58-3.22/31
Kaganov, N.I.

I
Ways of Mechanizing and Automating Resistance Welding

Processes

Nauchnyye doklady wvysshey shkoly, Mechinostroyeniye 1
priborostroyeniye, 1958, Nr 3, pp 158-162 (US3R)

This report was read at the inter-vug scientific-tech-
nological conference at MVTU imeni Baumana in January
1958. The author explains six trends in developing
mechanized and automated resistance welding processes.
1) For automating the resistance welding process, the
contemporary resistance welding machines must be equio-
ped with high-quality electronic, semi-conductor, capa-
citor and electromagnetic devices, controlling auto-~
matically the welding current intensaity and its dura-
tion. Further, it is necessary to design equipment

for controlling the welding current curve and for
program controlled resistance welding processes.

2) The rechanization of registance welding consists

in the application of assembly jigs fixing the position

i N
R T, TN IT=T
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50V/159-58-3..22/31
Ways of Mechanizing and Automating Resistance Welding Processes

of the parts during the welding proc¢ess. 3) Multi-
position resistance welding maclhines nust be designed,
performing automatically a considerable amount (up %o
300 and more) of welds during one work cycle. The
author mentions in this connection the multi-spot weld-
ing machine K-21 which was developed by the Kafedra
"Svarochnoye proizvodstvo" MVTU imeni Baumana (Chair
"Welding Industry" of MVTU imeni Bauman). A great
economical effect is also provided by multi-seam and
multi-butt welding machines. 4) Resistance welding
machines must be equipped with automntic feeders,
mechanical operators and other mechanical devices per-
forming the automatic feed, shift, rotation and re-
moval of parts to be welded., The author mentions as
an example of such a process the welding of fuel tanks
at the Gor'kovskiy avtozavod (Gor'kiy Automobile Plant)
and the welding of radiator housings at ZIL., 5) It is
necessary %to develop automatic welding equipment for
application a conveyer line. In this case, gne large
Card 2/4 assembly cornsisting of numerous smaller sub-assemblies

—— C— T e
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S0v/159-58-3-22/31

Ways of Mechanizing and Automating Resistance Welding Processes

Card 3/4

is mounted and welded on a conveyer line. This method
is of interest for the automobile industry, for welding
driver's cabs of trucks, etc. An interesting example
in this field is the assembly of the body of the "Vol-
ga" automobile, whereby the entire assembling and weld-
ing cycle lasts only 3.5 minutes, This method may

also be used at other plants for the nanufacture of

RR cars, ships, diesel locomotives, harvesting machines
and similar units. 6) All, or the najority of opera-
tions of a resistance welding process may be automated.
For this purpose special machine units must be used.
performing all technological operations automatically.
The author mentions as example the welding tubes of
steel band skeletons of steel-reinforced concrete
columns, The latter are manufactured on an automatic
assenbly line at the Baumanskiy zaevod stroydetaley
(Bauman Plant of Structural Parts) which was deve-
loped by the "Krasnyy proletariy" plant. More than 20

il llT'l
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80V/159-58-3.-22,/%1
Ways of Mechanizing and Automating Resistance Welding Processea

operations are performed here automatically in the

required sequence, beginning with the feeding of the

wire rods from the bunker to the welding machines

and ending with the removal of the finished skeleton,
ASSOCIATION: MVTU imeni Baumana

SUBMITTED: May 6, 1958
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NIKOLAYEV, G.A,; AKULOV, A.I,; BRATKOVA, O,M,; YRVSETWIV, G.B.; KAGANOV‘
N,L,; MORDVINTSKVA, A.V.; NAZAROY, S.T.; CHAWULI, L.1., red.;
SQBOLEVA, G.H., red,iszd-va; SMIRNOVA, G.V., teihn.red.

[Welding] Svarka. Red.serii "Mashinostrosnie v 1959 gg.* I.1.

Changli. Moskva, Gos.nauchno~-tekhn,izd-vo mashinostroit.lit-ry,

1960, 106 p. {MIRA 13:7)
(Welding)
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YEKSHOV, L.K.; GO4IN, F.I.; AKULOV, Ye.F., red.; KIRETEV, M.T., red.;
HOVIKOV, V.K., red.; SAVEL'YEV, V.I., red,; CHUMAKOV, l.M., red.;
KAGANOV, H.L.,. red.; LARICNOV, G.Ye., tekhn, red.

[Economical use of electricity in welding] Ekonomiia elektroenergil
v svarochnom proizvodstve. Moskva, Gose.energ.izd-vo, 1961. 94 Pp.

(MIRA 14:12)
(Electric welding)
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PHASE I BOOK EXPLOITATION SOV/565%

Nikolayev, Georgiy Aleksandrovich, Natan L'vovich Kaganov, Nikolay
Aleksandrovich Ol 'shanskiy, Aleksandra Vladimirovni Mordvintseva,
and Dmitriy Mikhaylovich Shashin

Novaya svarochnaya tekhnika v priborostroitel 'noy promyshlennostl
(New Welding Processes 1n the Instrument Industry) Moscow,
Gosizdat "Vysshaya shkola", 1961. 110 p. 10,000 coples printed.

Ed. of Publishing House: D. Ya, Koptevskly; Tech, Ed,: R. K.
Voronina,

PURPOSE: This book is intended for students in schools of higher
education and tekhnikums; it may also be used by technical per-
sonnel in the instrument industry.

COVERAGE: The principal modern methods of Joining metals and non-
metallic materials are discussed. The book is based on scientific
research work performed by the authors, and on other investiga-
tions conducted in the USSR and abroad in recent years. Much of
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New Welding Processes (Cont.) SQV/5656

the material was obtained from experimental investigations

‘ conducted in the welding laboratory of the MVIU (Mnakovskoye
vycsheye tekhnicheskoye uchilishche == Moseow ‘Higheéxr Technical
School) and at the Moskovskly energeticheskly institut -
(Moscow Power Engineering Institute,) The introduction was written
by Professor G. A. Nikolayev, Doctor of Technlcal Sclences; Sec-
tion 3, 5, and 6 are by N, A, Ol'shanskly; Sectlon 2 1s by
D. M. Shashin; Section 4 1s by N, L, Kaganov; and Sectlon 7 18
by A. V. Mordvintseva, No personalltles are mentioned. Refer-
ences accompany some of the chapters. There are 37 references:
33 Soviet and 4 English.

TABLE OF CONTENTS:

Introduction 3
Gas-Shielded Electric Arc Welding &
Electron-Beam Vacuum Welding 24

Card 2/3
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5/549/61,/000/101/010/015
1.2300 (1573) D4569D30{ /101/010/

AUTHOR: Kaganov, N.L., Candidate of Teohnical Soiences,
~Docent—— -

TITLE: Development of technology and equipment for condenser
seam welding of bellows and heat exchangers

PERIODICAL: Vyssheye tekhnicheskoye uchilishche. Trudy. Svarka
tsvetnykh splavov, redkikh metallov i plastmsass,
no. 101, 1961, 197 - 215

TEXT: The equipment was designed to provfide maxiuum prec‘pion,
self-regulation, and reliability in the resistance welding of thin-
gage stainless steel (0.1 -~ 0.5 mm)., The principles of the K-29
"econtrolled energy injector" are shown in Fig. 1@ After warming,
the catigodes of charging and discharging thyratrone CT and DT, and
the charging transformer CTr are switched in, CT and ignitien Clg
conducted, and the fpattery of condensers BC becomes charged. Simul-
taneously current begins to flow through the parallel resistance
bank, The current rises in the resigance circuit in proportion to }'(
|
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3/5’9 61/000/101/010/015
Developmqnt of technology and ... D25

D304

the potential drop on ry through Ty and a positive potential de-

velops on the grid of DT. The time to reach this overcharge of con-
denser 02, determining the pause between the current impulses, is
given by“the value of Teo After, condimser diacharge MLl is extin-

guished "and the current through r. ceases. The grid potential of CT
relative to its cathode becomee z8ro. CT and CIg become conducting
ag@in and the charging of the condensers recommences., This process
of condenser bank charging and discharging to the desired voltage
at the required frequency is repeated automatically until, through
special devices on the charging or discharging thyratron gridse,

the cut-off voltage is not presented from the eyternal source, or
the anode voltage is not removed from the thyratron ¢T. The instant
of start and finish of current impulses in welding every complent
is determined by the opening and closing of the circuit connecting
the semi-conductor rectifier with thyratrons CT or D¥. When a nega-
tive displacement is fed onto the grid of CT from the rectifier
(supplied by an auxiliary transformer), the process of charging and
discharging becomes discontinued. On breaking, the current betweeﬁk(

Card 3/8
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Development of technology and ... D256/D304

+ 0.8 mm, and 0.8 + 2 mm. Another important factor is the design of
the external secondary loop. It was found that the occurrence of
variable contact reffgtances has an extremely unfavorable influence
on the stability of current pulsing, since thess relj§atances can
constitute a large part of the total circuit resistance. The authar
explains how fusible alloys were used to overcome this. Design of
electrode wheels is also important. For optimum strength and corro-
sion~resistant properties the outer layer of metal in the thinner
component should remain unfused to a depth of 0. - 0.5 of the
thickness of this component. To ensure the optimum amount of pene-
tration it is important tRet conduction of heat inta the electrodes
be sufficiently intensive. This was achieved by creating a special
design of welding whidel with internal cooling gust helow the elec-
trode working surface. The electrode pressure mechanism of seam-
welders for welding thin-gauge components with constant setting
should ensure a strictly identical pressure throughout the welding
of a series of identical components. Experience showed that the j-
greatest consistency of pressure is achieved by the use of spring-
~-actuated drives and slides with minimum friction, Fig. 11 shows

the complete electro-mechanical scheme of the X-30 welding machire.
Card 575 . Vr(
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Supply of current to the rollers 1 from the condenser pack 2 and
welding transformer 3 is accomplished through liquid contact!.'and
current carrying shaft 5. Cooling water enters and leaves through
collector 6., Electrode heads with horizontal axes of rotation can
eaPily Bs w to those with vertical axes. Rods can easily
be fitted instead of rollers, converting the seam welding machine
into a spot welder. The machine is suitable for spot and seam weld-
ing components in a variety of forms and dimeneions. Friction fore
ces around the driven roller are reduced to a minimum by liquid
contacts and ball-bearing journals of aspecial denign. By various
modifications, longitudinal and spiral welds can be made. Apart
drom a number of automatic control and switching devices the com-
plete welding machine consists of the K-29 condenser and electronic
apparatus and the K-30 welding machine. The latter has the follow~
ing characteristics: Continuous power - 12 kVA; maximum pressure -
200 k; welding speed with K-29 apparatus - 0,14-1.4 /min; maximum

distance between electrode working surfaces - 230 mm. There are
12 figures,
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D262/D508

; AITHOR : Kaganov, N.L., Docent
TITLE: Automation of electric point welding
PERIODICAL: Izvestiya vysshilih uchebnyl:h zavedeniy.. lMashino-
stroyeniye, no. 9, 1962, 140-144
THT . The article deals briefly with the fLollowing aspects

of the automation of electric point welding: 1) Clessification of
automatic welding machines (semi~automat;c, fully-automatlc,_wlth
various welding current nources, and their selection for various
dutics). 2) sutomatic control of welding (fecding operation, posi- )i
tioning and fixing of weclded components, and"their removal aﬁterﬁyeld-
ing overation, synchronization aud control of work of gll elements
of the machine, and control of process of joint formatlon: a? for
fixed progremaing operation, and b) with autonatic compensation.
Reeent rescarch on applications of technical cybernstics to automa-
tion of the joint formation processes and the results of the indus-

!
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trial tests for the longitudinal welding of tubes are also mentioned.

ASGOCINTION: MNVIU im. N.Z. Baunana QVTU im. MN.Z. Bauman)
SUMMITIED: July 12, 1962 '
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PARAKHIN, V.A., kand. tekhn, nauk; FROLOV, V.V., dots., kand, tekhn,
nauk; SHORSHOROV, M.Kh., dots., kand, tekhn. naukj
GOSPODAREVSKIY, V.I., insh.; SUBBOTIN, Tu.V., inzh,;
KURKIN, S.A., dots., kand. tekhn. nauk; VINOEUROV, V.A.,
dots.,kand, tekhn. nauk; KAGANOV, N.L., dots., kand.
tekhn, nauk; SHASHIN, D.M.-¥imar-t@&kfin. nsuk; AKULOV, A.I.,
dots., kand. tekhn. nauk; NAZAROV, S.T., dots., kand. tekhn,
nauk; YEVSEYEV, G.B., dots., kand. tekhn. nauk; NIKOLAYEV,
G.A., prof., doktor tekhn. nauk, red.; TITOVA, V.A., Ted. ;
FUFAYEVA, G.I., red.; CHIZHEVSKIY, E.M., tekhn. red.

{Laboratory work on welding] Laboratornye rakoty po svarke.
Moskva, Rosvuszizdat, 1963. 274 p. (MIRA 16:8)

1, Nauchno-pedagogicheskiy kollektiv Kafedry svarockmogo
proizvodstva Moskovskogo vysshego tekhnicheskogo uchilishcha
(for all except Nikolayev, Titova, Fufayeva, Chizhevskiy).
2. Zaveduyushchiy kafedroy "Mashiny i avtomatizatsiya sva-
rochnykh protsessov" Moskovskogo vysshego tukhnicheakogo
uchilisheha (for Nikolayev).

(Welding—Study and teaching)
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